SERVICE PROVIDING METHOD 
BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] This invention relates to the service providing method of providing a QoS 
(Quality of Service) guarantee and the related technologies. 
[0003] 2. Description of the Related Art 

[0004] Today, a protocol called RSVP (Resource Reservation Protocol) has been 
discussed as a bandwidth reservation type communication system. This system reserves 
a required bandwidth in the order of arrival. When a bandwidth which a user demands is 
not reservable, the demand is refused. The user does not know whether there are rooms 
in a bandwidth, if a re-demand is not made. Therefore, the user has to make a 
re-demand continuously until a bandwidth becomes available for the user. This fact 
causes the user inconvenience. 

[0005] As references which relate conventional technologies to improve such 
inconvenience, there are published Japanese Patent Application Laid-Open No. 
1998-243018 (patent reference No.l) and published Japanese Patent Application 
Laid-Open No. 1997- 1 17739 (patent reference No.2). 

[0006] The bandwidth reservation method in the prior art disclosed by patent 

reference No.l, changes bandwidth reservation dynamically on a time-axis. 

[0007] This conventional bandwidth reservation method is explained in detail in the 

following. 

[0008] In the content distribution system on the Internet, a user accesses a content 
server and operates a GUI (graphical user interface) screen to make a reservation 
demand that a user wants to see, for example, a movie "AAA" at 13:00-15:00 on March 
15. 

[0009] The content server manages reservation status. 

[0010] Therefore, when reservation is impossible in the time zone in which the user 
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made the reservation demand, a content server notifies a reservation failure or shows an 
alternative time zone which is able to be reserved around the time zone that the user 
made the reservation. 

[0011] When the available bandwidth is narrow, published Japanese Patent 
Application Laid-Open No. 2000-138680 (patent reference No. 3) disclosed a 
technology of securing a bandwidth, although the bandwidth is narrow, and transmitting 
data. However, according to this disclosure, as a result of forcefully transmitting data 
via a narrow bandwidth, the quality of the data transmitted is not guaranteed. It cannot 
be expected which portion of data will be missing, and it will be happened that a 
receiving person cannot display an image at all. 

[0012] However, there is also a case where a user wants to see a data immediately 
anyhow. Such a case that a service is not available to a user when a user wants to 
receive the service may cause a user's dissatisfaction against the side which offers the 
service. 

OBJECTS AND SUMMARY OF THE INVENTION 

[0013] The object of the present invention is to provide a service providing method 
which can provide a service much as possible as when a user make a demand for 
receiving the service, thus releasing a user's dissatisfaction as much as possible. 
[0014] The service-providing method concerning to the first invention is a 
service-providing method using a service-providing unit operable to provide a requested 
service comprising the step providing a service having lower quality than quality of the 
requested service, when a network resource required for the requested service is not 
reservable. 

[0015] With this construction, even when it is impossible to provide a service of the 
quality that a user demands, a service with lower quality can be provided. 
[0016] Therefore, although the quality of the provided service is lower than the quality 
of the service that a user demands, a service can be provided at least when a use wants 
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to receive the service, a user's dissatisfaction can be lessened as compared with the case 
a service is not possible to be provided at all. 

[0017] The service-providing method concerning to the second invention is a 
service-providing method using a service-providing unit operable to provide a requested 
service comprising the step checking whether or not a network resource required for the 
requested service is reservable to generate a first result, the step checking whether or not 
a network resource required for a service of lower quality than the quality of the 
requested service is reservable to generate a second result, when the first result shows 
that the network resource required for the requested service is not reservable, the step 
notifying that the service of lower quality is reservable to request a response, when the 
second result shows that the service of lower quality is reservable, and the step 
providing the service of lower quality, when the response shows that the service of 
lower quality is requested. 

[0018] With this construction, even when it is impossible to provide a service of the 
quality that a user demands, a service with lower quality can be provided. 
[0019] Therefore, although the quality of the provided service is lower than the quality 
of the service that a user demands, a service can be provided at least when a use wants 
to receive the service, a user's dissatisfaction can be lessened as compared with the case 
a service is not possible to be provided at all. 

[0020] The service-providing method concerning to the third invention is a 
service-providing method using a service-providing unit operable to provide a requested 
service comprising, the step checking whether or not a network resource required for the 
requested service is reservable to generate a first result, the step checking whether or not 
a network resource required for a service of lower quality than the quality of the 
requested service is reservable to generate a second result, when the first result shows 
that the network resource required for the requested service is reservable, and the step 
providing the service of lower quality, when the second result shows that the service of 
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lower quality is requested. 

[0021] With this construction, even when it is impossible to provide a service of the 
quality that a user demands, a service with lower quality can be provided. 
[0022] Therefore, although the quality of the provided service is lower than the quality 
of the service that a user demands, a service can be provided at least when a use wants 
to receive the service, a user's dissatisfaction can be lessened as compared with the case 
a service is not possible to be provided at all. 

[0023] The service-providing method concerning to the fourth invention is a 
service-providing method using a service-providing unit operable to provide a requested 
service comprising the service-providing method concerning to the second invention, 
and the service-providing method concerning to the third invention, wherein the 
service-providing method concerning to the second invention and the service-providing 
method concerning to the third invention are able to be switched over. 
[0024] With this construction, a user's convenience can be increased 
[0025] The service-providing method of the fifth invention is the service-providing 
method, further comprising, the step providing a service having higher quality than 
quality of a current service, when a network resource required for a service of higher 
quality than the quality of the current service is reservable. 

[0026] With this structure, since a service of high quality that a user demands at the 
beginning is provided when the service becomes possible to be provided, the user's 
satisfaction can be raised. 

[0027] The service-providing method concerning to the sixth invention is the 
service-providing method, further comprising, the step checking whether or not a 
network resource required for a service of higher quality than quality of a current 
service is reservable to generate a third result, the step notifying that the service of 
higher quality is reservable to request an additional response, when the third result 
shows that the service of higher quality is reservable, the step providing the service of 
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higher quality, when the additional response shows that the service of higher quality is 
requested. 

[0028] With this structure, when a service of high quality that a user demands at the 
beginning becomes possible to be provided, and when the user requests for providing, 
the service of high quality is provided to the user. Hence the user's satisfaction can be 
raised. 

[0029] The service-providing method concerning to the seventh invention is the 
service-providing method, further comprising, the step checking whether or not a 
network resource required for a service of higher quality than the quality of a current 
service is reservable to generate a third result, the step providing the service of higher 
quality, when the third result shows that the service of higher quality is reservable. 
[0030] With this structure, since a service of high quality that a user demands at the 
beginning is provided when the service becomes possible to be provided, the user's 
satisfaction can be raised. 

[0031] The service-providing method concerning to the eight invention is a 
service-providing method using a service-providing unit operable to provide a requested 
service comprising the service-providing method concerning to the sixth invention and 
the service-providing method concerning to the seventh invention, wherein the 
service-providing method concerning to the sixth invention and the service-providing 
method concerning to the seventh invention are able to be switched over. 
[0032] With this structure, a user's convenience can be raised. 

[0033] The service-providing method concerning to the ninth invention is a 
service-providing method using a service-providing unit operable to provide a requested 
service comprising, the step checking an availability of a network resource to generate a 
first result, the step judging whether or not the requested service is able to provide, 
based on the first result, to generate a second result, the step preventing from requesting 
a service that is not able to provide, based on the second result. 
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[0034] With this structure, it is impossible for a user to request providing a service that 
is not possible to be currently provided. 

[0035] Consequently, the impression that the user's expectation might have been 
betrayed can be lessened, as compared with the case where the demand is completely 
refused, although the service is required. 

[0036] The service-providing method concerning to the tenth invention is a 
service-providing method using a service-providing unit operable to provide a service 
chosen from a list of available services comprising, the step checking an availability of 
a network resource to generate a first result, the step judging whether or not the 
requested service is able to provide, based on the first result, to generate a second result, 
and the step recording the list an item that is able to distinguish between an available 
service and an unavailable service, based on the second result. 

[0037] With this structure, a currently unavailable service is shown to a user 
beforehand. 

[0038] Consequently, the impression that the user's expectation might have been 
betrayed can be lessened, as compared with the case where the demand is completely 
refused, although the service is required. In other words, a user's dissatisfaction can be 
released. 

[0039] The service-providing method concerning to the eleventh invention is the 
service-providing method, further comprising, preventing from selecting an unavailable 
service on the list. 

[0040] With this structure, a currently unavailable service is not possible to be selected 

or requested by a user. Therefore, the user's dissatisfaction can be released. 

[0041] The service-providing method concerning to the twelfth invention is the 

service-providing method as defined in claim 1, wherein the network resource is a 

bandwidth. 

[0042] With this structure, a situation where a remaining part of the available 
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bandwidths is not used at all can be avoided as much as possible, and hence the 
bandwidth is effectively used. 

[0043] The above, and other objects, features and advantages to the present invention 
will become apparent from the following description read in conjugate with the 
accompanying drawing, in which like reference numerals designate the same elements. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0044] Fig. 1 is a block diagram of a home network system according to Embodiment 
1 of the present invention; 

[0045] Fig. 2 shows a state where a television is in access to a video server to receive 
a service; 

[0046] Fig. 3 shows a state where a PC is receiving video data from an external 
network; 

[0047] Fig. 4 shows a state where a television can not receive a service of quality that 
the television has requested; 

[0048] Fig. 5 shows a state where a television can not receive a service of quality that 
the television has requested; 

[0049] Fig. 6 shows an illustrative communication procedure according to 
Embodiment 1 of the present invention; 

[0050] Fig. 7 is a block diagram of a video server shown in Fig. 1; 

[0051] Fig. 8 is a block diagram of a network resource management server shown in 

Fig. 1; 

[0052] Fig. 9 is an exemplified table stored in a communication path/reservation 
information database shown in Fig. 8; 

[0053] Fig. 10 shows an illustrative communication procedure according to the first 
modification for Embodiment 1 of the present invention; 

[0054] Fig. 11 shows an illustrative communication procedure according to 
Embodiment 2 of the present invention; 
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[0055] Fig. 12 shows an illustrative communication procedure according to the first 
modification for Embodiment 2 of the present invention; 

[0056] Fig. 13 and Fig. 14 are block diagrams of a home network system according to 
Embodiment 3 of the present invention; 

[0057] Fig. 15 is a flow chart of a video server according to Embodiment 3 of the 
present invention; 

[0058] Fig. 16 is a block diagram of a video server according to Embodiment 3 of the 
present invention; 

[0059] Fig. 17 to Fig. 31 show illustrative videos for the user interface according to 
Embodiment 3 of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0060] Hereafter, the embodiment of the present invention is explained with reference 

to figures. 

[0061] (Embodiment 1) 

[0062] Fig. 1 is a block diagram of a home network system according to Embodiment 
1 of the present invention. 

[0063] As shown in Fig. 1, a home network system 100 comprises a network resource 
management server 1, a video server 2, a router 3, hubs 4 and 5, a television 6, a 
personal computer (hereafter referred to as M PC\) 7, and links 200, 300, 400, 500, 600, 
and 700. 

[0064] The network resource management server 1 and the router 3 are connected by 
the link 200. 

[0065] The router 3 and the hub 4 are connected by the link 300. The hub 4 and the 
video server 2 are connected by the link 400. 

[0066] The router 3 and the hub 5 are connected by the link 500. The hub 5 and the 
television 6 are connected by the link 600. The hub 5 and the PC 7 are connected by the 
link 700. 
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[0067] The router 3 is connected to a network 800. The network 800 is the Internet. 
[0068] In the above home network system 100, in order to guarantee a quality of 
service, a network resource can be reserved. A bandwidth is mentioned as an example 
of a network resource. 

[0069] Hereafter, functions and operations of each composition of the home network 
system 100 are explained in the sequel. 

[0070] The network resource management server 1 has the function to manage the 
state of used bandwidth of the links 200 to 700 in the home network system 100. 
[0071] The video server 2 has the function to save video data, has the function of 
transmitting video data to the television 6 or the PC 7, which connected to the home 
network 200. 

[0072] Moreover, in the case of transmitting video data, the video server 2 has the 
function to transmit after converting the video data into an arbitrary transmission rate 
transmission rates if necessary. 

[0073] 6Mbps (bit per second) in the high-quality image mode of MPEG 2 and 3Mbps 
in the standard-quality image mode of MPEG 2 are examples of the transmission rate. 
[0074] The television 6 has the function to control the video server 2 distantly. The 
television 6 also has the function to receive video data sent from the video server 2, and 
to display the video data on a screen. 

[0075] The PC 7 is a computer for general purpose. For example, the PC 7 has various 

functions of displaying a video after accessing to the video server 2, and displaying a 

video after accessing to the video server that connected to the network 800. 

[0076] The available bandwidth of the link 200 is set to 100Mbps, the available 

bandwidth of a link 300 is set to 100Mbps, the available bandwidth of a link 400 is set 

to 100Mbps, the available bandwidth of the link 600 is set to 100Mbps, and the 

available bandwidth of the link 700 is set to 100Mbps. 

[0077] The available bandwidth of the link 500 is set to 1 1Mbps. 
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[0078] Below, an example of service-providing in the home network 100 is explained 
using Fig. 2 from Fig. 5. 

[0079] Fig. 2 shows a state where a television is in access to a video server to receive a 
service. 

[0080] Fig. 3 shows a state where a PC 7 is receiving video data from an external 
network. 

[0081] Fig. 4 shows a state where a television can not receive a service of quality that 
the television has requested. 

[0082] Fig. 5 shows a state where a television can not receive a service of quality that 
the television 6 has requested. 

[0083] From Fig. 2 to Fig. 5, the part, which is as same as Fig. 1, is coded in the same 
manner. 

[0084] As shown in Fig. 2, when the television 6 displays the video server 2 in order 
to receive service-providing, the video server 2 transmits a video data list 60 to the 
television 6. Then, the television 6 displays the video data list 60 on a screen. 
[0085] At this time, it is supposed that the PC 7 has already accessed the video server 
(not shown) connected to the network 800, and has already received the video data of 
6Mbps coded by MPEG 2, as shown in Fig. 3. 

[0086] Under the situation, as shown in Fig. 2, it is supposed that a user has chosen a 
program, which he/she wants to watch, in the video data list 60 displayed on the 
television 6, and a sending request to the video server 2 is made. 

[0087] In the case, it is supposed that a user has chosen the high-quality video 
program requires a bandwidth of 6Mbps coded by MPEG 2. 

[0088] The video data list 60 is displayed on the television 6 as GUI (Graphical User 
Interface). 

[0089] The video server 2 receives such a request sent from the television 6, and 
confirms whether or not video data can be transmitted by 6Mbps to the television 6 to 
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the network resource management server 1. 

[0090] Specifically, the video server 2 transmits information showing transmission 
destination (the television 6) of video data and information showing bandwidth (6Mbps) 
required in order to transmit video data to the network resource management server 1. 
[0091] Thus, the video server 2 confirms whether or not the transmission bandwidth 
of 6Mbps can be reserved in a path between the video server 2 and the television 6 to 
the network resource management server 1. 

[0092] The network resource management server 1 confirms the use state of the 
bandwidth in the path between the video server 2 and the television 6 based on the 
information received from the video server 2. 

[0093] The "use state" of a bandwidth contains both cases of when the bandwidth is 
actually used, and when the reservation is done, although the bandwidth is not actually 
used. 

[0094] As shown in Fig. 3, in the link 500 between the router 3 and a hub 15, the PC 7 
has already used the bandwidth of 6Mbps. 

[0095] Therefore, the available bandwidth in the link 500 between the router 3 and the 
hub 15 is 5Mbps. 

[0096] As shown in Fig. 4, since the bandwidth is insufficient between the video 

server 2 and the television 6, the video data of 6Mbps can not be transmitted. 

[0097] From the decision, the network resource management server 1 returns a response 

that concerned service-providing is impossible to the video server 2. 

[0098] In the case, the network resource management server 1 notifies the video server 

2 of the residual resource information (information that the remaining bandwidth in the 

link 500 is 5Mbps) and so on. 

[0099] The video server 2, which has received the notice, lowers the quality of video 
data based on residual resource information, and tries to enable to transmit within a 
residual resource. 
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[0100] That is, the video server 2 confirms whether or not the video data of the 
standard-quality image requires the bandwidth of 3Mbps coded by MPEG 2 is possible 
to be transmitted to the television 6 to the network resource management server 1. 
[0101] Specifically, the video server 2 transmits both of the information showing the 
transmission destination (the television 6) of the video data, and the information 
showing bandwidth (3Mbps) required in order to transmit video data to the network 
resource management server 1. 

[0102] Thus, the video server 2 confirms whether or not the transmission bandwidth 
of 3Mbps can be reserved in a path between the video server 2 and the television 6 to 
the network resource management server 1. 

[0103] The network resource management server 1 confirms a use state of the 
bandwidth in the path between the video server 2 and the television 6, based on the 
information received from the video server 2. 

[0104] As shown in Fig. 4, since a remaining bandwidth in the link 500 between the 
router 3 and the hub is 5Mbps, the bandwidth that the video server 2 requires is 
reservable. The network resource management server 1 returns a response that a 
concerned service-providing is possible to the video server 2. 

[0105] The video server 2, which has received the response of service-providing being 
possible, presents an alternative 61 to the television 6, as shown in Fig. 5. 
[0106] When a user approves the alternative 61, the video server 2 starts a 
transmission of standard-quality video data. 

[0107] In addition, the alternative 61 is displayed on the television 6 as GUI. 
[0108] Moreover, the technology of transmission by transforming to 3Mbps from 
6Mbps is shown in published Japanese Patent Application Laid-Open No. 2000-31964 
[0109] Communication procedures in the above mentioned example between the 
network resource management server 1, the video server 2, and the television 6 are 
explained below. 
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[0110] Fig. 6 shows an illustrative communication procedure according to 
Embodiment 1 of the present invention. The communication procedure is for between 
the network resource management server 1, the video server 2, and the television 6. 
[0111] As shown in Fig. 6, the television 6 first performs a sending request of the 
high-quality video data that requires the bandwidth of 6Mbps, which is specified in the 
video data list 60 to the video server 2. 

[0112] The video server 2, which has received the sending request, confirms whether 
or not the bandwidth of 6Mbps can be reserved between the video server 2 and the 
television 6 to the network resource management server 1. 

[0113] Then, the network resource management server 1 judges whether or not the 
concerned bandwidth can be reserved. 

[0114] As a result of the judgment (referring to Fig. 3), since the bandwidth of 6Mbps 
is not reservable, the network resource management server 1 notifies and transmits the 
information that the remaining bandwidth in the link 500 is 5Mbps to the video server 2. 
[0115] The video server 2, which has received the notice, confirms whether or not the 
bandwidth of 3Mbps can be reserved between the video server 2 and the television 6 to 
the network resource management server 1, so that the video server 2 can try to provide 
the standard-quality video data, which requires the bandwidth of 3Mbps. 
[0116] The network resource management server 1 judges whether or not the 
concerned bandwidth can be reserved. 

[0117] Since the bandwidth of 3Mbps is reservable as a result of the judgment, the 
network resource management server 1 makes a tentative reservation while the network 
resource management server 1 notifies that the bandwidth of 3Mbps is reservable to the 
video server 2. 

[0118] The video server 2, which has received the notice, is not able to transmit 
high-quality video data by 6 Mbps, but is able to transmit the alternative 61 that is 
operable to transmit standard-quality video data by 3Mbps to the television 6. 
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[0119] With a direction of a user approving the alternative 61, the television 6 notifies 
the video server 2 that it is sufficient to transmit the standard-quality video data. 
[0120] The video server 2, which has received the notice, reserves the bandwidth of 
3Mbps between the video server 2 and the television 6 to the network resource 
management server 1. 

[0121] Then, the network resource management server 1 fixes the reservation (it is an 
actual reservation), and notifies the video server 2 that the reservation is fixed. 
[0122] The video server 2, which has received the notice, transmits the standard-quality 
video data by 3Mbps to television 6. 

[0123] When the video server 2 completes the transmission of video data, the video 

server 2 notifies the network resource management server 1 that the reservation of the 

bandwidth of 3Mbps between the video server 2 and the television 6 is released. 

[0124] After the network resource management server 1, which has received the 

notice, the network resource management server 1 releases the reservation, and notifies 

the video server 2 that the concerned reservation has been released. 

[0125] The details of the video server 2 in Fig. 1 are explained next. 

[0126] Fig. 7 is a block diagram of the video server 2 in Fig. 1. In addition, in Fig. 7, 

the part, which is as same as Fig. 1, is coded in the same manner. 

[0127] As shown in Fig. 7, the video server 2 comprises a network I/O unit 20, a GUI 
screen transmitting unit 21, a GUI screen creating unit 22, a GUI command receiving 
unit 23, a video server controller 24, a video data management unit 25, a video database 
26, a bandwidth reservation control unit 27, a video transmitting unit 28, and a 
transmitting rate changing unit 29. 

[0128] The video server controller 24 controls each composition shown in Fig. 7. The 
video database 26 stores various video data. 

[0129] The video data management unit 25 follows an instruction of the video server 
controller 24, acquires the information of the video program concerned as reproducible 
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(service-providing is possible) video data based on the information stored in the video 
database 26, and outputs the information on the video program to the GUI screen 
creating unit 22. 

[0130] The video data management unit 25 follows the instruction of the video server 
controller 24, acquires video data from the video database 26, and outputs the video data 
to the transmitting rate changing unit 29 or the video transmitting unit 28. 
[0131] The GUI screen creating unit 22 follows an instruction of the video server 
controller 24, and then creates the video data list as GUI, and command (reproduction, 
stop, etc.) GUI based on the information of a video program inputted from the video 
data management unit 25. 

[0132] The GUI screen transmitting unit 21 follows the instruction of the video server 
controller 24, transmits the GUI screen information that the GUI screen creating unit 22 
created to the television 6 or the PC 7 connected to a home network 100 via the network 
I/O unit 20. 

[0133] The GUI command receiving unit 23 receives a command (for example, 
sending request of video data) transmitted from the television 6 or the PC 7 connected 
to the home network 100 via the network I/O unit 20, and gives the information a to the 
video server controller 24. 

[0134] The bandwidth reservation control unit 27 follows the instruction of he video 
server controller 24, and reserves a necessary bandwidth in order to transmit video data 
[0135] When service is started with lowered image quality, the transmitting rate 
changing unit 29 follows the instruction of the video server controller 24, and changes a 
transmission rate. 

[0136] The video transmitting unit 28 follows an instruction of the video server 
controller 24, and then transmits video data via the network I/O unit 20. 
[0137] The details of the network resource management server 1 in Fig. 1 are 
explained next. 
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[0138] Fig. 8 is a block diagram of a network resource management server shown in 
Fig. 1. In Fig. 8, the part, which is as same as Fig. 1, is coded in the same manner. 
[0139] As shown in Fig. 8, the network resource management server 1 comprises a 
network I/O unit 10, a request receiving unit 11, a communication path finding unit 12, 
a result notifying unit 13, a bandwidth acquisition/calculation unit 14, a reservation 
management unit 15, and a communication path/reservation information database 16. 
[0140] The communication path/reservation information database 16 stores a relevant 
table to the use state of the bandwidth of the communication path in the home network 
100 and the communication path. 

[0141] Fig. 9 is an exemplified table stored in a communication path/reservation 
information database shown in Fig. 8. 

[0142] Fig. 9 illustrates the table in case the use state of the bandwidth in the home 

network 100 is in the situation shown in Fig. 3. 

[0143] It is returned to the explanation of Fig. 8 again. 

[0144] The request receiving unit 11 receives a request (demand) of a bandwidth 
reservation, a bandwidth reservation release, or a bandwidth reservation change etc. 
from the video server 2 connected to the home network 100 via the network I/O unit 10. 
[0145] The communication path finding unit 12 finds a path performing a bandwidth 
reservation, referring to the communication path/reservation information database 16 
based on the information from the request receiving unit 11. 

[0146] The bandwidth acquisition/calculation unit 14 acquires the information of a 
residual bandwidth in the path found by the communication path finding unit 12 from 
the communication path/reservation information database 16. 

[0147] The bandwidth acquisition/calculation unit 14 calculates the residual 
bandwidth of the communication path in the home network 100. 

[0148] The reservation management unit 15 performs processing of a tentative 
reservation, the reservation release, the reservation change, and the actual reservation of 
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a bandwidth. Specifically, the reservation management unit 15 updates the table of the 
residual bandwidth, the communication path/reservation information database 16 based 
on the information of the residual bandwidth calculated by the bandwidth 
acquisition/calculation unit 14. 

[0149] The result notifying unit 13 notifies the video server 2 of the information 
regarding the judgment result of reservation availability and the residual bandwidth in 
the path performing a bandwidth reservation via the network I/O unit 10. 
[0150] The result notifying unit 13 receives a result of processing by the reservation 
management unit 15, and notifies the video server 2 of the result via the network I/O 
unit 10. 

[0151] Operations of each composition in Fig. 7 and Fig. 8 are explained by taking the 
case where the procedures shown in Fig. 2 from Fig. 6 is carried out as an example. 
[0152] First, the television 6 performs service-providing request to the video server 2. 
Then, the GUI command receiving unit 23 of Fig. 7 receives the concerned request via 
the network I/O unit 20. 

[0153] The GUI command receiving unit 23 notifies the video server controller 24 of 
the request from the television 6. 

[0154] Upon receiving the notice, the video server controller 24 gives an instruction 
of acquiring information of a video program related to reproducible video data to the 
data management unit 25. 

[0155] After receiving the instruction, the video data management unit 25 refers to the 
video database, acquires information of the video program, and transfers the 
information to the GUI screen creating unit 22. 

[0156] The GUI screen creating unit 22 creates the video data list 60 as GUI based on 
the information from the video data management unit 25. 

[0157] The GUI screen transmitting unit 21 transmits the video data list 60 that the GUI 
screen creating unit 22 created to the television 6 via the network I/O unit 20. 
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[0158] Then, the video data list 60 as GUI is displayed on the television 6. It is 
supposed that a user operates GUI displayed on the television 6, and requests 
transmission of high-quality video data, which requires the bandwidth of 6Mbps. 
[0159] The GUI command receiving unit 23 receives the request via the network I/O 
unit 20, and gives the information to the video server controller 24. 
[0160] Based on the information, the video server controller 24 gives an instruction of 
reserving the bandwidth of 6Mbps between the video server 2 and the television 6 to the 
bandwidth reservation control unit 27. 

[0161] The bandwidth reservation control unit 27 receives the instruction, and tries to 
reserve the bandwidth of 6Mbps to the network resource management server 1 via the 
network I/O unit 20. 

[0162] The request receiving unit 11 of Fig. 8 receives the concerned reservation from 
the video server 2 via the network I/O unit 10, and gives the information that the 
concerned reservation is regarding the path between the video server 2 and the 
television 6. 

[0163] The communication path finding unit 12, which received the information, finds 
the path between the video server 2 and the television 6 referring to the communication 
path/reservation information database 16. 

[0164] In short, the communication path finding unit 12 indicates that the path between 
the video server 2 and the television 6 is composed of the video server 2, the link 400, 
the hub 4, the link 300, the router 3, the link 500, the hub 5, the link 600, and the 
television 6. 

[0165] The bandwidth acquisition/calculation unit 14 refers to the communication 
path/reservation information database 16, and acquires the information of the residual 
bandwidth for the path that the communication path finding unit 12 has found. 
[0166] The result notifying unit 13 of a result notifies the video server 2 via the network 
I/O unit 10 that the residual bandwidths of the link 500 is 5Mbps, and that the 
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transmission of the video data of 6Mbps is impossible. 

[0167] The GUI command receiving unit 23 which has received the notice via the 
network I/O unit 20 of Fig. 7, gives the contents of the concerned notice to the video 
server controller 24. 

[0168] The video server controller 24 which has received the notice gives an instruction 
to the bandwidth reservation control unit 27 so that tentative reservation of the 
bandwidth of 3Mbps may be carried out between the video server 2 and the television 6. 
[0169] The bandwidth reservation control unit 27 which has received the instruction 
tries the tentative reservation of the bandwidth of 3Mbps to the network resource 
management server 1 via the network I/O unit 20. 

[0170] The request receiving unit 11 of Fig. 8 gives information that the concerned 
tentative reservation is regarding the path between the video server 2 and the television 
6, to the communication path finding unit 12 in response to the concerned tentative 
reservation from the video server 2 via the network I/O unit 10. 

[0171] The communication path finding unit 12 which has received the information 
finds the path between the video server 2 and the television 6 with reference to the 
communication path/reservation information database 16. 

[0172] The bandwidth acquisition/calculation unit 14 acquires information on the 
residual bandwidth of a path which the communication path finding unit 12 found with 
reference to the communication path/reservation information database 16. Since in the 
link 500 the bandwidth of 6Mbps is already used, the information that the residual 
bandwidth of the link 500 is 5Mbps is acquired. 

[0173] Since the residual bandwidths of the link 500 are 5Mbps, the reservation 
management department 15 updates the communication path/reservation information 
database 16, and performs the tentative reservation of the bandwidth of 3Mbps in the 
path between the video server 2 and the television 6. 

[0174] The result notifying unit 13 notifies the video server 2 via the network I/O unit 
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10 that the tentative reservation of the bandwidth of 3Mbps is carried out. 
[0175] The GUI command receiving unit 23 which has received the notice via the 
network I/O unit 20 of Fig. 7 notifies the video server controller 24 that the tentative 
reservation of the bandwidth of 3Mbps has been completed. 

[0176] The video server controller 24 gives an instruction to the GUI screen creating 
unit 22 so that the alternatives 61 as GUI may be created. 

[0177] The GUI screen creating unit 22 which has received an instruction creates the 
alternatives 61. 

[0178] The GUI screen transmitting unit 21 transmits the alternatives 61 to the 
television 6 via the network I/O unit 20. 

[0179] Then, the alternatives 61 are displayed on the television 6. The television 6 
which has received the instruction of a user who approved the alternatives 61 notifies 
the video server 2 that the transmission with 3Mbps of the video data of standard image 
quality is sufficient. 

[0180] The GUI command receiving unit 23 which has received the notice via the 
network I/O unit 20 of Fig. 7 notifies the video server controller 24 that the alternatives 
61 is approved. 

[0181] The video server controller 24 gives an instruction to the bandwidth reservation 
control unit 27 so that the actual reservation of the bandwidth of 3Mbps may be made. 
[0182] The bandwidth reservation control unit 27 which has received the instruction 
performs the actual reservation of the bandwidth of 3Mbps to the network resource 
management server 1 via the network I/O unit 20. 

[0183] The request receiving unit 11 of Fig. 8 receives the notice of the concerned 
reservation from the video server 2 and notifies the reservation management department 
15 of release of the reservation via the network I/O unit 10. 

[0184] The reservation management department 15 which has received the notice 
determines reservation of the bandwidth of 3Mbps between the video server 2 and the 
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television 6. The reservation management department 15 notifies the result notifying 
unit 13 that the reservation has been determined. 

[0185] The result notifying unit 13 which receives the notice notifies the video server 2 
via the network I/O unit 10 that the bandwidth of 3Mbps has been reserved. 
[0186] The GUI command receiving unit 23 which has received the notice notifies the 
video server controller 24 via the network I/O unit 20 of Fig. 7 that the reservation of 
the bandwidth of 3Mbps has been determined. 

[0187] The video server controller 24 gives an instruction to the transmitting rate 
changing unit 29 to change a transmission rate from 6Mbps to 3Mbps. 
[0188] The transmitting rate changing unit 29 receives the instruction and gives 
re-encoding to the video data acquired from the video database 26 so that the video data 
can be transmitted at the transmission rate of 3Mbps. 

[0189] The video transmitting unit 28 transmits the re-encoded video data to the 
television 6 via the network I/O unit 10 at the transmission rate of 3Mbps. 
[0190] When transmission of the video data is completed, the video server controller 24 
gives an instruction to the bandwidth reservation control unit 27 to release the 
reservation of the bandwidth. 

[0191] The bandwidth reservation control unit 27 which has received the instruction 
requests the release of the reservation to the network resource management server 1 via 
the network I/O unit 20. 

[0192] The request receiving unit 11 of Fig. 8 receives the concerned request from the 
video server 2 and notifies the reservation management department 15 of Fig. 8 via the 
network I/O unit 10. 

[0193] The reservation management department 15 which has received the notice 
updates a table of the communication path/reservation information database 16, and 
releases the reservation of the bandwidth of 3Mbps between the video server 2 and the 
television 6. The reservation management department 15 notifies the result notifying 
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unit 13 that the reservation has been released. 

[0194] The result notifying unit 13 which has received the notice notifies the video 
server 2 via the network I/O unit 10 that the reservation of the bandwidth of 3Mbps has 
been released. 

[0195] Now, the home network system 100 in the first modification of Embodiment 1 is 
explained below. 

[0196] In the first modification, when a service providing with the requested quality is 
impossible, the video service 2 provides lowered quality of service without providing an 
alternatives to a service receiving apparatus (for example, the television 6) that is 
connected to the home network system 100. For example, the provided quality can be 
displayed somewhere on a screen. When the quality of 6Mbps is required and service is 
provided with the quality of 3Mbps, "3Mbps M may be displayed. 

[0197] Hereafter, the first modification is explained with examples. In this case, the 
examples shown in Fig. 2 to Fig. 4 are given. 

[0198] As shown in Fig. 2, when the television 6 performs a sending request of 
high-quality video data which needs the bandwidth of 6Mbps to the video server 2, is a 
case. 

[0199] As shown in Fig. 3, when the sending request is performed, the PC 7 has already 
used the bandwidth of 6Mbps in the link 500, is another case. 

[0200] Fig. 10 is a figure illustrating in the first modification of the communication 
procedure between the network resource management server 1, the video server 2, and 
the television 6. 

[0201] As shown in Fig. 10, the television 6 performs the sending request (sending 
request) of the high-quality video data which needs the bandwidth of 6Mbps specified 
in the video data list 60 to the video server 2. 

[0202] The video server 2 confirms whether the bandwidth of 6Mbps can be reserved 
between the video server 2 and the television 6 to the network resource management 
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server 1. 

[0203] Then, the network resource management server 1 judges the reservation 
availability of the concerned bandwidth. 

[0204] Since the bandwidth of 6Mbps is not reservable as a result of the judging, the 
network resource management server 1 transmits information that remaining 
bandwidths in the link 500 are 5Mbps while notifying that the bandwidth of 6 Mbps is 
not reserved to the video server 2. 

[0205] The video server 2 confirms whether the bandwidth of 3Mbps can be reserved 
between the video server 2 and the television 6 to the network resource management 
server 1 for trying to provide the standard-quality video data which needs the bandwidth 
of 3Mbps. 

[0206] Then, the network resource management server 1 judges the reservation 
availability of the concerned bandwidth. 

[0207] As a result of judging, since the bandwidth of 3Mbps is reservable, the network 
resource management server 1 determines the reservation while notifying that the 
bandwidth of 3Mbps is reservable to the video server 2. 

[0208] The video server 2 notifies the television 6 that transmission of the high-quality 
video data in 6Mbps is impossible but the transmission of the standard-quality video 
data in 3Mbps is possible. 

[0209] The video server 2 transmits the standard-quality video data in 3Mbps to the 
television 6. 

[0210] The video server 2 notifies that the reservation of the bandwidth of 3Mbps 
between the video server 2 and the television 6 is released, when the transmission of the 
video data has completed. 

[0211] The network resource management server 1 releases the concerned reservation, 
and notifies the release of the reservation to the video server 2. 

[0212] As an example, a case where the procedure shown in Figs. 2 to 4 and Fig. 10 is 
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performed, operations in the first modification of each composition of Figs. 7 and 8 is 
explained. 

[0213] Operations from which the television 6 performs the service providing request to 
the video server 2 until the network resource management server 1 notifies that 
remaining available bandwidths of the link 500 are 5Mbps to the video server 2, is the 
same as that of the above-mentioned Embodiment 1, and omits an explanation. 
[0214] The GUI command receiving unit 23 has received the notice that the residual 
bandwidths of the link 500 is 5Mbps, and that cannot transmit video data of 6Mbps, via 
the network I/O unit 20 of Fig. 7 from the network resource management server 1, gives 
contents of the concerned notice to the video server controller 24. 

[0215] The video server controller 24 gives an instruction to the bandwidth reservation 
control unit 27, so that the bandwidth of 3Mbps should be reserved between the video 
server 2 and the television 6. 

[0216] The bandwidth reservation control unit 27 which has received the instruction 
tries to reserves the bandwidth of 3Mbps to the network resource management server 1 
via the network I/O unit 20. 

[0217] The request receiving unit 11 of Fig. 8, which receives the concerned reservation 
from the video server 2 via the network I/O unit 10, gives information that the 
concerned reservation is regarding a path between the video server 2 and the television 
6, to the communication path finding unit 12. 

[0218] The communication path finding unit 12 which has received the information 
derives the path between the video server 2 and the television 6 with reference to the 
communication path/reservation information database 16. 

[0219] The bandwidth acquisition/calculation unit 14 acquires information on a residual 
bandwidth of the path which the communication path finding unit 12 derived with 
reference to the communication path/reservation information database 16. 
[0220] In the link 500, since the bandwidth of 6Mbps is already used, the residual 



24 



bandwidth of the link 500 acquires information on which the residual bandwidth is 
5Mbps. 

[0221] Since the residual bandwidths of the link 500 is 5Mbps, the reservation 
management department 15 updates the communication path/reservation information 
database 16, and reserves the bandwidth of 3Mbps in the path between the video server 
2 and the television 6. 

[0222] The result notifying unit 13 notifies that the bandwidth of 3Mbps is reserved to 
the video server 2 via the network I/O unit 10. 

[0223] The GUI command receiving unit 23 notifies that the reservation of the 
bandwidth of 3Mbps has been completed to the video server controller 24 via the 
network I/O unit 10. 

[0224] The video server controller 24 gives an instruction to the transmitting rate 
changing unit 29 to change a transmission rate from 6Mbps to 3Mbps. 
[0225] The transmitting rate changing unit 29 gives re-encoding to the video data 
acquired from the video database 26 so that the video data can be transmitted at the 
transmission rate of 3Mbps. 

[0226] After the video transmitting unit 28 notifies that the standard-quality video data 

is transmitted to the television 6, the video transmitting unit 28 transmits the re-encoded 

video data to television 6 at the transmission rate of 3Mbps via the network I/O unit 10. 

[0227] The operation after transmission of the video data is completed is the same as 

that of the above-mentioned Embodiment 1, and omits the explanation of it. 

[0228] Now, the second modification of Embodiment 1 is explained below. 

[0229] The home network system 100 in the second modification comprises both the 

function of the home network system 100 of Embodiment 1, and the function of the 

home network system 100 of the first modification of Embodiment 1. 

[0230] In the second modification, a user can change and use both the function (in the 

case that alternatives is shown when a service quality which a user demands cannot be 
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provided, the function to provide the service which is made lowered by the alternatives 
when there is the approval of a user) of the home network system 100 of Embodiment 1, 
and the function (function to provide the service which is made lowered without 
showing the alternatives when the service quality which a user demands cannot be 
provided) of the home network system 100 of the first modification of Embodiment 1. 
[0231] According to the second modification, a user's convenience can be improved. 
[0232] The video server 2 of Fig. 1 is an example of service-providing apparatus that 
provides services for service-receiving apparatus, and it is the composition of the home 
network 100, is not limited to the video server 2. The point is as same as Embodiment 2 
and its modification, and Embodiment 3 mentioned later. 

[0233] Other service-providing apparatus, such as providing music, can also be 
arranged in the home network 100 of Fig. 1. The point is as same as Embodiment 2 and 
its modification, and Embodiment 3 mentioned later. 

[0234] Moreover, some of different service-providing apparatus can also be arranged in 
the home network 100 of Fig. 1. The point is as same as Embodiment 2 and its 
modification, and Embodiment 3 mentioned later. 

[0235] The video data list is mentioned as the example as a list of services that is 
prepared for providing from the video server 2. 

[0236] However, it is needless to say that a content of the list of services, which is 
prepared for providing, varies from kinds of service-providing apparatus. The point is as 
same as Embodiment 2 and its modification, and Embodiment 3 mentioned later. 
[0237] In Fig. 1, although the television 6 and the PC 7 are mentioned as an example of 
the service-receiving apparatus that receives service-providing, service-receiving 
apparatus is not limited to this. The point is as same as Embodiment 2 and its 
modification, and Embodiment 3 mentioned later. 

[0238] Moreover, the number of service-receiving apparatuses in the home network 100 
of Fig. 1 may be singular or plural. The point is as same as Embodiment 2 and its 
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modification, and Embodiment 3 mentioned later. 

[0239] The links from 200 to 700 of the home network 100 of Fig. 1 may be wireless, a 
cable, or a combination of these. The point is as same as Embodiment 2 and its 
modification, and Embodiment 3 mentioned later. 

[0240] The network resource management server 1 and the service-providing apparatus, 
such as video server 2, may be formed as one. The point is as same as Embodiment 2 
and its modification, and Embodiment 3 mentioned later. 

[0241] The composition of the home network 100 of Fig. 1 is not limited to the case 
above, but the home network 100 needs to be composed of the network resource 
management server 1, the service-providing apparatus, and a service receiver. The point 
is as same as Embodiment 2 and its modification, and Embodiment 3 mentioned later. 
[0242] Although high-quality service and average-quality service has been prepared as 
two steps of services, it is not limited to such case here, a step of quality can be chosen 
based on a state of the use situation of bandwidth by preparing service of three or more 
steps of quality. The point is as same as Embodiment 2 and its modification, and 
Embodiment 3 mentioned later. 

[0243] Although the home network 100 is considered as network prepared at home in 
the above example, it is not limited to this. The point is as same as Embodiment 2 and 
its modification, and Embodiment 3 mentioned later. 

[0244] As mentioned above, in Embodiment 1, the first modification, and the second 
modification, when a network resource (for example, bandwidth) required for the 
service the user requests is not reserved, lowered quality service is provided. 
[0245] By the requirement, even when service of the quality which a user demands 
cannot be offered, the service which made the quality low within the limits of a 
reservable network resource is offered. Even when a user can not receive the quality of 
service that he/she requests, lowered quality service is provided within reservable 
network resources. 
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[0246] Even though the quality of service is lower than the quality the user requests, at 
least he/she can receive service-providing when he/she wants. Therefore, users 1 
dissatisfaction can be reduced comparing to the case where they do not receive anything. 
[0246] In Embodiment 1, the first modification, Embodiment 2, and the second 
modification, the situation, where the available remaining bandwidths are not used at all, 
is avoided as much as possible; therefore, the effective use of a bandwidth is available. 
[0247] (Embodiment 2) 

[0248] The whole composition of a home network system according to Embodiment 2 
of the present invention is the same as that of the home network system 100, as shown 
in Fig. 1 according to Embodiment 1. 

[0249] Therefore, in explaining Embodiment 2, the home network system 100 shown in 
Fig. 1 is regarded as a home network system according to Embodiment 2. 
[0250] A video server according to Embodiment 2 has the same composition as the 
video server shown in Fig. 7. Therefore, the video server shown in Fig. 7 is regarded as 
a video server according to Embodiment 2. 

[0251] A network resource management server according to Embodiment 2 has the 
same composition as the network resource management server shown in Fig. 8. 
Therefore, the network resource management server shown in Fig. 8 is regarded as a 
network resource management server according to Embodiment 2. 

[0252] Embodiment 2 is now explained, referring to a concrete example. A bandwidth 
will be discussed as one of exemplified items of network resources. Moreover, the 
examples shown in Fig. 2 through Fig. 5 will be discussed. 

[0253] As shown in Fig. 2, it is assumed that the television 6 requests the video server 2 
to send a high quality video data that needs a bandwidth of 6Mbps. It is further assumed 
that a PC 7 is already using a bandwidth of 6Mbps in a link 500 when the request is 
made, as shown in Fig. 3. 

[0254] Under this circumstance, as shown in Fig. 4, the video server 2 cannot provide 
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the high quality video data that the television 6 requires. Therefore, as shown in Fig. 5, 
the video server 2 shows the television 6 alternatives 61. 

[0255] After issuing a notice of approval for the alternative 61, the television 6 receives 
a video data of standard image quality at 3Mbps, provided by the alternatives 61. 
[0256] A communication procedure so far is the same as the communication procedure 
according to Embodiment 1, as shown in Fig. 6. A subsequent communication 
procedure will be explained in the following. 

[0257] Fig. 11 shows an illustrative communication procedure between the network 
resource management server 1, the video server 2, and the television 6, according to 
Embodiment 2 of the present invention. 

[0258] As shown in Fig. 11, based on the alternatives 61, the video server 2 is 
transmitting the video data of the standard image quality at 3Mbps to the television 6, 
which issued a notice of approval for the alternative 61. 

[0259] While the video server 2 is, based on the alternatives 61, transmitting the video 
data of standard image quality by 3Mbps, the video server 2 requests periodically the 
network resource management server 1 to check whether another bandwidth of 3Mbps 
can be reserved between the video server 1 and the television 6. This is because 
securing a bandwidth of 6Mbps in total enables to transmit a video data of high image 
quality. 

[0260] Then, the network resource management server 1 judges whether a reservation 
of the bandwidth of 6Mbps is possible. 

[0261] When another bandwidth of 3Mbps cannot be reserved anymore as a result of the 
judgment, the network resource management server 1 notifies the judgment result to the 
video server 2. 

[0262] Another bandwidth of 3Mbps is found to be reserved, on the other hand, the 
network resource management server 1 reserves tentatively another bandwidth of 
3Mbps between the video server 2 and the television 6, and notifies the video server 2 
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of the tentative reservation of another bandwidth of 3Mbps. 

[0263] Upon receiving the tentative reservation, the video server 2 informs the 
television 6 that a transmission of the high quality video data at 6Mbps becomes 
available. 

[0264] With a direction of the user that asks for change to the high quality video data, 
the television 6 requests the video server 2 to change the transmission to the high 
quality video data. 

[0265] Upon receiving the request, the video server 2 asks the network resource 
management server 1 to make a reservation for another bandwidth of 3Mbps between 
the video server 2 and the television 6. 

[0266] Then, the network resource management server 1 ascertains the tentative 
reservation and makes a formal reservation, and notifies the fact to the video server 2. 
[0267] The video server 2, after receiving this notice, transmits a high quality video data 
at 6Mbps to the television 6. 

[0268] After the completion of the transmission of the high quality video data, the video 
server 2 notifies the network resource management server 1 that the reservation of a 
bandwidth of 6Mbps in total between the video server 2 and the television 6 is canceled. 
[0269] After receiving the cancellation notice, the network resource management server 
1 cancels the concerned reservation, and notifies the cancellation to the video server 2. 
[0270] Now, according to the exemplified communication procedures as described 
above following Fig. 11, operations of the units shown in Fig. 7 and Fig. 8 are explained. 
[0271] It is supposed that a video transmitting unit 28 of Fig.7 transmits, based on the 
alternatives 61, a video data of standard image quality at 3Mbps to the television 6, 
which issued a notice that the alternatives 61 are approved. 

[0272] While transmitting the video data of standard image quality at 3Mbps based on 
the alternatives 61, a video server controller 24 directs periodically a bandwidth 
reservation control unit 27 to reserve another bandwidth of 3Mbps between the video 
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server 2 and the television 6. 

[0273] In response to the direction, the bandwidth reservation control unit 27 asks 
periodically the network resource management server 1 to make a reservation of the 
bandwidth of 3Mbps between the video server 2 and the television 6, while the video 
server 2 is transmitting the video data of standard image quality at 3Mbps based on the 
alternatives 61. 

[0274] A request receiving section 11 of Fig. 8, after receiving the concerned 
reservation via a the network I/O unit 10 5 gives to a communication path finding unit 12 
an information that the concerned reservation relates to a path between the video server 
2 and the television 6. 

[0275] Upon receiving the information, the communication path finding unit 12 finds a 
path between the video server 2 and the television 6 with reference to a communication 
path/reservation information database 16. 

[0276] That is to say, the communication path finding unit 12 finds a path between the 
video server 2 and the television 6, passing through the video server 2, a link 400, a hub 
4, a link 300, a router 3, a link 500, a hub 5, a link 600, and to the television 6 . 
[0277] The bandwidth acquisition/calculation unit 14 acquires information on the 
residual bandwidth of the path which the communication path finding unit 12 found, 
with reference to a communication path/reservation information database 16. 
[0278] When it is found that a bandwidth of 3Mbps cannot be reserved, after receiving 
the information on the residual bandwidth of the path that the bandwidth 
acquisition/calculation unit 14 acquired, a result notifying unit 13 notifies the video 
server 2 through a network I/O unit 10 that a bandwidth of 3Mbps cannot be reserved. 
[0279] When it is found that a bandwidth of 3Mbps can be reserved, after receiving the 
information on the residual bandwidth of the path that the bandwidth 
acquisition/calculation unit 14 acquired, the reservation management unit 15 updates the 
communication path/reservation information database 16. The reservation management 
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unit 15 also makes a tentative reservation of the bandwidth of 3Mbps along the path 
between the video server 2 and the television 6. 

[0280] The result notifying unit 13 informs the video server 2, through the network I/O 
unit 10, of the fact that the tentative reservation of the bandwidth of 3Mbps is made. 
[0281] After receiving the tentative reservation notice through a network I/O unit 20 of 
Fig. 7, a GUI command receiving unit 23 gives the contents of the tentative reservation 
notice to a video server controller 24. 

[0282] Then the video server controller 24 directs a GUI screen creating unit 22 to 
create a GUI screen information that includes a notice that a transmission of the high 
quality video data at 6Mbps becomes possible. The GUI screen creating unit 22 creates 
a GUI screen information. 

[0283] A GUI screen transmitting unit 21 transmits the GUI screen information to the 
television 6 through the network I/O unit 20. 

[0284] Then, this GUI screen information is displayed on the television 6. When a user 
operates GUI on the screen of the television 6 and demands change to a high quality 
video data. The television 6 requests the video server 2 to transmit the high quality 
video data at 6Mbps. 

[0285] The GUI command receiving unit 23 receives this notice through the network 
I/O unit 20 of Fig. 7. The GUI command receiving unit 23 notifies a video server 
controller 24 of the fact that a change to high quality. 

[0286] Then, the video server controller 24 directs a bandwidth reservation control unit 
27 to make a formal reservation of a 3Mbps bandwidth. . 

[0287] The bandwidth reservation control unit 27 makes the formal reservation of the 
3Mbps bandwidth to the network resource management server 1 through the network 
I/O unit 20. 

[0288] A request receiving section 11 of Fig. 8 receives the notice of the formal 
reservation through the network I/O unit 10, and notifies the fact to a reservation 
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management unit 15. 

[0289] Upon receiving the notice, the reservation management unit 15 updates the table 
of a communication path/reservation information database 16 and ascertains the 
reservation of a 3Mbps bandwidth between the video server 2 and the television 6. 
[0290] As a result, a bandwidth of 6Mbps is reserved between the television 6 and the 
video server 2. 

[0291] The reservation management unit 15 notifies the result notifying unit 13 that the 
reservation is formally ascertained. 

[0292] Receiving the notice, the result notifying unit 13 notifies the video server 2 
through the network I/O unit 10 that a bandwidth of 3Mbps has been reserved. 
[0293] In Fig .7, the GUI command receiving unit 23 receives the above notice through 
the network I/O unit 20, and notifies the video server controller 24 that the reservation 
is formally ascertained for a bandwidth of 3Mbps. 

[0294] The video server controller 24 directs the video data management unit 25 to 
acquire a high quality video data from the video database 26 and send it to a video 
transmitting unit 28. 

[0295] Then, the video transmitting unit 28 transmits the high quality video data to the 
television 6 through the network I/O unit 10 at the transmission rate of 6Mbps. 
[0296] When the transmission of the high quality video data is completed, the video 
server controller 24 directs the bandwidth reservation control unit 27 to cancel the 
reservation of the bandwidth. 

[0297] Upon receiving the direction, the bandwidth reservation control unit 27 requests 
a release of the reservation to the network resource management server 1, through the 
network I/O unit 20. 

[0298] Receiving the concerned request from the video server 2 through the network 
I/O unit 10, the request receiving section 11 of Fig. 8 notifies the concerned request to 
the reservation management unit 15. 



33 



[0299] After receiving the notice, the reservation management unit 15 updates the table 
of the communication path/reservation information database 16, and cancels the 
reservation for the bandwidth of 6Mbps between the video server 2 and the television 6. 
[0300] The reservation management unit 15 notifies the result notifying unit 13 that the 
reservation has been canceled. 

[0301] Upon receiving the notice, the result notifying unit 13 notifies the video server 2 
through the network I/O unit 10 that the reservation of the bandwidth of 6Mbps has 
been canceled. 

[0302] Now, the home network system 100 according to the first modification of 
Embodiment 2 is explained. 

[0303] According to the first modification, when a service of high quality becomes 
available while a service of standard quality is provided, the video server 2 provides a 
service receiver (for example, the television 6) with the service of high quality, 
switching from the service of standard quality without notifying the change of the 
quality. 

[0304] Hereafter, the first modification is explained, referring to a concrete example. 
[0305] Assume that the television 6 issues to the video server 2 a request to send a high 
quality video data that needs a bandwidth of 6Mbps as shown in Fig. 2, and further 
assume that, as shown in Fig. 3, a PC 7 is already using a bandwidth of 6Mbps in a link 
500, when the above sending request is made. 

[0306] In this case, as shown in Fig. 4, the video server 2 cannot provide the high 
quality video data that the television 6 requires. 

[0307] For this reason, as shown in Fig. 5, the video server 2 indicates the television 6 
alternatives 61. 

[0308] The television 6, after issuing a notice of approval for the alternatives 61, 
receives a video data of standard image quality at 3Mbps, based on the alternatives 61. 
[0309] The communication procedure so far is the same as the communication 
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procedure shown in Fig. 6. A subsequent communication procedure is explained. 
[0310] Fig. 12 shows an illustrative communication procedure according to the first 
modification for Embodiment 2 of the present invention. 

[0311] As shown in Fig. 11, the video server 2 is, based on the alternatives 61, 
transmitting a video data of standard image quality at 3Mbps to the television 6 that has 
issued the notice of approval for the alternatives 61. 

[0312] While the video server 2 transmits the video data of standard image quality at 
3Mbps based on the alternatives 61, the video server 2 asks periodically the network 
resource management server 1 whether another bandwidth of 3Mbps can be reserved 
between the video server 2 and the television 6. This is because securing a bandwidth of 
6Mbps in total enables to transmit a video data of high image quality. 
[0313] Then, the network resource management server 1 judges if the concerned 
bandwidth is possible to reserve. 

[0314] When a bandwidth of 3Mbps is found unavailable as a result of the judgment, 
the network resource management server 1 notifies the unavailability to the video server 
2. 

[0315] When a bandwidth of 3Mbps is found available, on the other hand, the network 
resource management server 1 decides a reservation of the bandwidth of 3Mbps 
between the video server 2 and the television 6, and informs the video server 2 of the 
decided reservation. 

[0316] Upon receiving the reservation notice, the video server 2 sends a notice to the 
television 6 that the video server 2 transmits the high quality video data at 6Mbps. Then, 
the video server 2 transmits the high quality video data at 6Mbps to the television 6. 
[0317] When the transmission of the video data is completed, the video server 2 issues a 
notice that the bandwidth reservation of 6Mbps in total between the video server 2 and 
the television 6 may be canceled. 

[0318] Upon receiving the notice, the network resource management server 1 cancels 
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the concerned reservation and notifies the video server 2 of the cancellation. 
[0319] Now, according to the exemplified communication procedures as described 
above following Fig. 12, operations of the units shown in Fig. 7 and Fig. 8 are explained. 
[0320] It is supposed that the video transmitting unit 28 of Fig. 7 transmits a video data 
of standard image quality at 3Mbps, based on the alternatives 61, to the television 6 that 
has issued the approval notice of the alternatives 61. 

[0321] While transmitting the video data of standard image quality at 3Mbps based on 
the alternatives 61, a video server controller 24 directs periodically a bandwidth 
reservation control unit 27 to reserve another bandwidth of 3Mbps between the video 
server 2 and the television 6. 

[0322] In response to the direction, the bandwidth reservation control unit 27 asks 
periodically the network resource management server 1 to make a reservation of the 
bandwidth of 3Mbps between the video server 2 and the television 6, while the video 
server 2 is transmitting the video data of standard image quality at 3Mbps based on the 
alternatives 61. 

[0323] A request receiving section 11 of Fig. 8, after receiving the concerned 
reservation via a the network I/O unit 10, gives to a communication path finding unit 12 
an information that the concerned reservation relates to a path between the video server 
2 and the television 6. 

[0324] Upon receiving the information, the communication path finding unit 12 finds a 
path between the video server 2 and the television 6 with reference to a communication 
path/reservation information database 16. 

[0325] The bandwidth acquisition/calculation unit 14 acquires information on the 
residual bandwidth of the path which the communication path finding unit 12 found, 
with reference to a communication path/reservation information database 16. 
[0326] When it is found that a bandwidth of 3Mbps cannot be reserved, after receiving 
the information on the residual bandwidth of the path that the bandwidth 
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acquisition/calculation unit 14 acquired, a result notifying unit 13 notifies the video 
server 2 through a network I/O unit 10 that a bandwidth of 3Mbps cannot be reserved. 
[0327] When it is found that a bandwidth of 3Mbps can be reserved, after receiving the 
information on the residual bandwidth of the path that the bandwidth 
acquisition/calculation unit 14 acquired, the reservation management unit 15 updates the 
communication path/reservation information database 16. The reservation management 
unit 15 also makes a tentative reservation of the bandwidth of 3Mbps along the path 
between the video server 2 and the television 6. 

[0328] As a result, a bandwidth of 6Mbps in total is reserved between the television 6 
and the video server 2. 

[0329] The reservation management unit 15 notifies the result notifying unit 13 that the 
reservation is formally ascertained. 

[0330] Receiving the notice, the result notifying unit 13 notifies the video server 2 
through the network I/O unit 10 that a bandwidth of 3Mbps has been reserved. 
[0331] In Fig .7, the GUI command receiving unit 23 receives the above notice through 
the network I/O unit 20, and notifies the video server controller 24 that the reservation 
is formally ascertained for a bandwidth of 3Mbps. 

[0332] The video server controller 24 directs the video data management unit 25 to 
acquire a high quality video data from the video database 26 and send it to a video 
transmitting unit 28. 

[0333] Then, the video transmitting unit 28 transmits the high quality video data to the 

television 6 through the network I/O unit 10 at the transmission rate of 6Mbps. 

[0334] Operation after the transmission of the video data has completed is the same as 

that of the above-mentioned Embodiment 2, and related explanation is omitted. 

[0335] Now, the second modification of Embodiment 2 is explained. 

[0336] A home network system 100 according to the second modification possesses 

both of the function of the home network system 100 according to Embodiment 2 and 
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the function of the home network system 100 according to the first modification of 
Embodiment 2. 

[0337] According to the second modification, a user can use, by switching, either of the 
function of the home network system 100 according to Embodiment 2 and the function 
of the home network system 100 according to the first modification of Embodiment 2. 
The function of the home network system 100 according to Embodiment 2 includes a 
function that when a service of high quality becomes available while a service of 
standard quality is provided, the service of high quality is provided, with the user's 
approval after the availability notice of the service of high quality. On the other hand, 
the function of the home network system 100 according to the first modification of 
Embodiment 2 includes a function that when a service of high quality becomes 
available while a service of standard quality is provided, the service of high quality is 
provided, without the availability notice of the service of high quality. 
[0338] According to the second modification, a user's convenience can be improved. 
[0339] As mentioned above, according to Embodiment 2, the first modification and the 
second modification, when a network resource (for example, bandwidth) required for 
providing a service demanded by a user cannot be reserved, a service of lower quality 
than the demanded service is provided. 

[0340] Consequently, even when a service of the quality that a user demands cannot be 
provided, a service of lower quality is provided within the limits of a reservable network 
resource. 

[0341] Therefore, a user can receive a service at least when the user wants to receive a 
service, although the quality of the service is lower than the quality which the user 
demands. As compared with the case where a service is not provided at all, user's 
dissatisfaction can be released. 

[0342] Moreover, according to Embodiment 2, the first modification and the second 
modification, when a network resource (for example, bandwidth) required for providing 
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a service of higher quality than the currently provided service, a service of higher 
quality t is provided. 

[0343] When a service of high quality that the user has demanded at the beginning 
becomes available, then, the service of high quality is provided. Therefore, user's degree 
of satisfaction can be raised. 

[0344] Furthermore, according to Embodiment 2, the first modification and the second 
modification, a situation where the remaining bandwidths that can be then used are not 
used at all is avoided as much as possible, and the effective use of a bandwidth becomes 
possible. 

[0345] In addition, as mentioned above, the procedure of Figs. 11 or 12 can be 
performed not only after the procedure of the completion of video data transmission 
shown in Fig. 6, but also after the procedure of the completion of video data 
transmission shown in Fig. 10. 
[0346] (Embodiment 3) 

[0347] The whole composition of a home network system according to Embodiment 3 
of the present invention is the same as that of the home network system 100, as shown 
in Fig. 1 according to Embodiment 1. 

[0348] Therefore, in explaining Embodiment 3, the home network system 100 shown in 

Fig. 1 is regarded as a home network system according to Embodiment 3. 

[0349] A network resource management server according to Embodiment 3 has the 

same composition as the network resource management server shown in Fig. 8. 

Therefore, the network resource management server shown in Fig. 8 is regarded as a 

network resource management server according to Embodiment 3. 

[0350] Now, in the home network system 100 according to Embodiment 3, an 

availability situation of a network resource (for example, bandwidth) is checked. Based 

on the result of this check, all services to be provided are judged if they are possible to 

be provided, thus prohibiting a user from requesting to provide a service which cannot 
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be provided. 

[0351] Thereby, for a service which cannot be provided currently, a user cannot request 
to provide the service. 

[0352] Consequently, the impression of the user of having expectation betrayed after 
requesting a service provision can be decreased as compared with the case where the 
request itself is refused. 

[0353] That is, a user's dissatisfaction can be decreased. 

[0354] Embodiment 3 is explained, referring to a concrete example. In this case, a 
bandwidth is mentioned as an example of a network resource. 

[0355] Fig. 13 shows a state where traffic is not flowing in the home network system 
100 shown in Fig. 1. In Fig. 13, the same sign is attached for the same unit as in Fig. 1. 
[0356] The video server 2 communicates with the network resource management server 
1 periodically, and checks periodically a use state of the bandwidth in the path between 
the video server 2 and the television 6. 

[0357] As shown in Fig. 13, since traffic is not flowing between the video server 2 and 
the television 6, the video server 2 can transmit any of the stored video data to the 
television 6 

[0358] Therefore, the video server 2 creates a video data list 62 and transmits it to the 
television 6. With the video data list 62, a user can choose all video programs in the 
television 6. 

[0359] In this way, the user of the television 6 can see all the videos which are stored in 
the video server 2. 

[0360] Fig. 14 shows the state a PC 7 of the home network system 100 of Fig. 1 
receives video data from a network 800. In Fig. 14, the same sign is attached for the 
same unit as in Fig. 1. 

[0361] The video server 2 communicates with the network resource management server 
1 periodically, and checks periodically a use state of the bandwidth in the path between 
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the video server 2 and the television 6. 

[0362] As shown in Fig. 14, the PC 7 receives video data at 6Mbps from the network 
800. 

[0363] Therefore, the network resource management server 1 grasps that the remaining 
bandwidth of the link 500 which connect a router 3 and a hub 5 is 5Mbps in this case. 
[0364] Since the video server 2 communicates with the network resource management 
server 1 periodically and checks periodically a use state of the bandwidth in the path 
between the video server 2 and the television 6, the video server 2 can know that the 
remaining bandwidth of the link 500 is 5Mbps. 

[0365] Since the remaining bandwidth of the link 500 is 5Mbps, the video server 2 
cannot provide, to the television 6, a video data which needs a bandwidth of 6Mbps. 
[0366] Therefore, the video server 2 creates the video data list 63, and transmits it to the 
television 6 so that a user of the television 6 cannot choose the video program which 
needs a bandwidth of 6Mbps. 

[0367] Specifically, in the video data list 63, a mask is covered over the display of the 
video program which needs a bandwidth of 6Mbps. 

[0368] In the example of Fig. 14, a black mask is covered over the display of the video 
program which cannot be chosen. 

[0369] Or, in the video data list 63, the video program which needs a bandwidth of 
6Mbps may not be displayed. 

[0370] Thereby, a user of the television 6 cannot choose nor see the video program 
which needs a bandwidth of 6Mbps. 

[0371] Now, a processing flow for the video server 2 is explained, referring to a flow 
chart. 

[0372] Fig. 15 is a flow chart of the video server 2 according to Embodiment 3. 

[0373] As shown in Fig. 15, the video server 2 asks the network resource management 

server 1 about the use state of the present bandwidth in the home network system 100 
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(Step SI, residual resource check). 

[0374] Based on the result of the check, the video server 2 judges whether all video 
programs to be provided (all services that are ready to provide) are able to be provided 
at present (Step S2, Step S3). 

[0375] The video server 2 enables, in a video data list, selection of the video program 
for which a service provision is presently possible (Step S4, a display of available 
service). 

[0376] On the other hand, the video server 2 covers a mask over the display of the video 
program in the video data list, for which a service provision is presently impossible 
(Step S5, a display of unavailable service). 

[0377] When the video server 2 judges whether all video programs to be provided are 
able to be provided at present (Step S2), the video server 2 waits for a fixed period of 
time (Step S6). 

[0378] After the fixed period of time, the video server 2 asks the network resource 
management server 1 about a present use state of the bandwidth in the home network 
system 100 (Step SI), and performs processing in Steps S2 through S5 . 
[0379] As mentioned above, the video server 2 repeats processing of Step SI to the step 
5 every fixed period of time. 

[0380] Now, the details of the video server 2 according to Embodiment 3 are explained. 
[0381] Fig. 16 is a block diagram of the video server 2 according to Embodiment 3. In 
Fig. 16, the same sign is attached for the same unit as Fig. 7 and explanation is omitted 
suitably. 

[0382] As shown in Fig. 16, the video server 2 comprises a network I/O unit 20, a GUI 
screen transmitting unit 21, a GUI creating unit 22, a GUI command receiving unit 23, a 
video server controller 24, a video data management unit 25, a video database 26, a 
bandwidth checking unit 30, and a video transmitting unit 28. 

[0383] According to Embodiment 3, whenever a use state of the bandwidth in the home 
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network system 100 changes, the network resource management server 1 updates the 
communication path/reservation information database 16 of Fig. 8. That is, the table of 
Fig. 9 is updated. 

[0384] Therefore, the network resource management server 1 grasps the present use 
state of the bandwidth in the home network system 100. 

[0385] According to directions of the video server controller 24, the bandwidth 
checking unit 30 of Fig. 16 asks the network resource management server 1 periodically 
about a use state of the bandwidth in the home network system 100. 
[0386] The bandwidth checking unit 30 gives information of a use state of the checked 
bandwidth to the video data management unit 25. 

[0387] According to the directions of the video server controller 24, the video data 
management unit 25 acquires the information on the video program of reproducible 
video data (available service), based on the information stored in the video database 26. 
[0388] According to the directions of the video server controller 24, and referring to the 
use state of the bandwidth which the bandwidth checking unit 30 checked, the video 
data management unit 25 judges whether the concerned video program is available, and 
outputs the judgment result together with the information on the concerned video 
program to the GUI creating unit 22. 

[0389] In addition, the video data management unit 25 acquires the information on all 
reproducible video programs, and performs the above-mentioned judgment for every 
acquired video program. 

[0390] The GUI creating unit 22 creates a video data list as GUI, based on the judgment 
result and the information on a video program which the video data management unit 25 
outputted according to directions of the video server controller 24. 
[0391] According to the directions of the video server controller 24, the GUI creating 
unit 22 indicates a display in which a currently available video program is set to be 
selected by a user, and in which a currently unavailable video program is set to be 
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prevented for a user from choosing it by masking it,. 

[0392] When there is a request of service provision from the television 6 or the PC 7, 
the video server controller 24 directs the GUI screen transmitting unit 21 to transmit the 
GUI screen information of the present video data list, which the GUI creating unit 22 
created, to the television 6 or the PC 7 which has requested the service provision. 
[0393] In response to these directions, the GUI screen transmitting unit 21 transmits the 
GUI screen information of the current video data list through the network I/O unit 20. 
[0394] Thereby, in the example of Fig. 13, the video data list 62 is displayed on the 
television 6. 

[0395] Moreover, in the example of Fig. 14, the video data list 63 is displayed on the 
television 6. 

[0396] When a user chooses a video program to which the mask is not covered and 
when the GUI command receiving unit 23 receives, from the television 6 or the PC 7, 
the request for providing the concerned video program, the GUI command receiving 
unit 23 gives the information to the video server controller 24. 

[0397] In response to the information, the video server controller 24 directs the video 
data management unit 25 to acquire of the concerned video program, and transmit the 
video data to the transmitting unit 28. 

[0398] With the directions of the video server controller 24, the video transmitting unit 
28 transmits the video data, which the video data management unit 25 acquired through 
the network I/O unit 20, to the television 6 or the PC 7 which has requested the service 
provision. 

[0399] Since a user can not choose a video program that the video server 2 cannot 
provide, whichever video program a user choose, the video data of the video program 
can be definitely transmitted. 

[0400] In the above discussion, it is supposed that a video data list for the video 
program, whose video data cannot be transmitted, is masked so as to prevent a user 
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from choosing. 

[0401] However, if the display which a user can distinguish a video program of which 
transmission of video data is possible, and a video program of which transmission of 
video data is not possible is realized for a video data list, the display is also usable as 
well as masking the list as described above. 

[0402] Moreover, a notation method in the video data list of available services is not 
limited to what is shown in Figs. 13 or 14. 

[0403] Moreover, a list of available services varies according to kinds of service 
provision apparatuses. 

[0404] Now, as mentioned above, the service which cannot be provided is prevented for 
a user from choosing in the list of the available service. 

[0405] Thereby, the service which cannot be provided at the present is prevented for a 
user from choosing it and also is prevented from requesting service provision for it. 
[0406] Consequently, a case where a user requests providing a service but the request is 
refused does not arise. Therefore, the impression of the user having been betrayed can 
be decreased. That is, a user's dissatisfaction can be decreased. 

[0407] Moreover, a display which can simply distinguish an available service from an 
unavailable service can also be placed in the list of available services. 
[0408] By this, a service which is currently unavailable is beforehand shown to a user. 
[0409] Consequently, comparing with the case where a request of providing service is 
refused, the impression that the user's expectation is betrayed can be decreased. That is, 
a user's dissatisfaction can be released. 

[0410] Moreover, according to the present embodiment, since currently available 
services are shown to a user and a user requests a service provision for the shown 
available services, a situation where the remaining bandwidths which can be used are 
not used at all is avoided as much as possible, and the effective use of a bandwidth is 
realized. 
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[0411] Moreover, in the present embodiment, a useless request of service provision will 
not be made and the burden of the service provision apparatuses can be decreased. 
[0412] In addition, if there is a function to change a transmitting rate (a function 
equivalent to the transmitting rate changing unit 29 of Fig. 7) in the video server 2 of 
the present embodiment, a list of services which can be provided by making the quality 
lower within the limits of a residual bandwidth may also be displayed on a service 
receiver such as the television 6. 

[0413] Now, as a display form shown in Fig. 14, display forms as shown in Fig. 31 
through Fig. 17 are also applicable. 

[0414] First, in the examples of Fig. 17 to Fig. 21, an unavailable service is prevented 
for a user from choosing it by covering the corresponding list with a mask. 
[0415] Masks that indicate what can be chosen affirmative and what cannot be chosen 
negative are desirable. 

[0416] For example, it is good to display so that a background of what can be selected 
be smeared away as shown in Fig. 17, or to display so that characters, a frame, a 
background, a color, etc. of what can be selected are indicated outstandingly, and on the 
contrary those what cannot be selected are indicated not outstanding as shown in Fig. 
18. 

[0417] Or as shown in Fig. 19, it is good to give negative indications (for example, 
pictorial symbol which shows an x mark, a denial line, prohibition, or the meaning of 
being improper) to what cannot be chosen, and to give affirmative indications (display 
opposite to the negative indications) to what can be chosen. 

[0418] Only one of the two kinds of indications may attach these affirmative displays 
and negative displays, or both indications may be attached. 

[0419] Furthermore, as shown in Fig. 20, only what can be chosen may be displayed. Or 
as shown in Fig. 21, what can be chosen is displayed with the priority at the top, and 
what cannot be chosen is displayed at the bottom. 
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[0420] Furthermore, as shown in Fig. 22 and Fig. 23, what can be chosen and what 
cannot be chosen may be separately displayed on different sheets with tabs. In this case, 
for the sheet of what cannot be chosen, the tab itself may be designed not to be selected. 
[0421] In the above examples, the quality of a title was displayed using the character, as 
shown in Fig. 24. The quality of a title may be designed so as to be intuitively 
perceived. 

[0422] In Fig. 24, the preview column is prepared instead of the quality column. The 
thumbnail of 6Mbps is displayed on the left-hand side of the preview column, and the 
thumbnail of 3Mbps is displayed on right-hand side. 

[0423] Since the title of 6Mbps cannot be chosen in the state of Fig. 24, "x" mark is 
attached on the thumbnail of 6Mbps. 

[0424] In addition, since there are no data of 6Mbps, the corresponding thumbnail is not 
displayed on the title "the drama 1" dated on March 27. 

[0425] Here, as for the thumbnail of 6Mbps and the thumbnail of 3Mbps, it is desirable 
to make those display forms differ. The reason is that it is easy for a user to understand 
the quality intuitively. 

[0426] In Fig. 24, image data is displayed in reduced size by making it fit to a thumbnail 
of 6Mbps. 

[0427] On the other hand, as for a thumbnail of 3Mbps, the reduced image is displayed 
after performing processing that degrades image quality to that for a thumbnail of 
3Mbps 

[0428] The processing which degrades image quality is arbitrary. It is also possible to 
cover a video with a mosaic, for example, as shown in Fig. 24. 

[0429] Other processes may be considered, such as putting in a shading off, blunting an 
edge, adding a noise, shearing sharpness, dropping color, lowering gradation, reducing 
the number of frames on a time-axis, making block distortion conspicuous, etc. 
[0430] Moreover, as shown in Fig. 25, it is desirable to notify a user the reason why the 
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concerned title cannot be displayed. This is because a user's dissatisfaction can be 
decreased by obtaining understanding of a user. 

[0431] Furthermore, as shown in Fig. 26 and Fig. 27, it is desirable to notify a user the 
presently used bandwidth and the whole bandwidth by comparing them. 
[0432] Moreover, as shown in Fig. 28 and Fig. 29, it is also desirable to notify a user 
what kinds of other services can be provided. 

[0433] Furthermore, as shown in Fig. 30 and Fig. 31, it is also desirable to display a 
used bandwidth, graphically and comprehensively. 

[0434] By the service-providing method according to claim 1, even when it is 
impossible to provide a service of the quality that a user demands, a service with lower 
quality can be provided. 

[0435] Therefore, although the quality of the provided service is lower than the quality 
of the service that a user demands, a service can be provided at least when a use wants 
to receive the service, a user's dissatisfaction can be lessened as compared with the case 
a service is not possible to be provided at all. 

[0436] By the service-providing method according to claim 2, even when it is 
impossible to provide a service of the quality that a user demands, a service with lower 
quality can be provided. 

[0437] Therefore, although the quality of the provided service is lower than the quality 
of the service that a user demands, a service can be provided at least when a use wants 
to receive the service, a user's dissatisfaction can be lessened as compared with the case 
a service is not possible to be provided at all. 

[0438] By the service-providing method according to claim 3, even when it is 
impossible to provide a service of the quality that a user demands, a service with lower 
quality can be provided. 

[0439] Therefore, although the quality of the provided service is lower than the quality 
of the service that a user demands, a service can be provided at least when a use wants 
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to receive the service, a user's dissatisfaction can be lessened as compared with the case 
a service is not possible to be provided at all. 

[0440] By the service-providing method according to claim 4, a user's convenience can 
be improved. 

[0441] By the service-providing method according to claim 5, since a service of high 
quality that a user demands at the beginning is provided when the service becomes 
possible to be provided, the user's satisfaction can be raised. 

[0442] By the service-providing method according to claim 6, when a service of high 
quality that a user demands at the beginning becomes possible to be provided, and when 
the user requests for providing, the service of high quality is provided to the user. Hence 
the user's satisfaction can be raised. 

[0443] By the service-providing method according to claim 7, since a service of high 
quality that a user demands at the beginning is provided when the service becomes 
possible to be provided, the user's satisfaction can be raised. 

[0444] By the service-providing method according to claim 8, a user's convenience can 
be improved. 

[0445] By the service-providing method according to claim 9, it is impossible for a user 
to request providing a service that is not possible to be currently provided. 
[0446] Consequently, the impression that the user's expectation might have been 
betrayed can be lessened, as compared with the case where the demand is completely 
refused, although the service is required. 

[0447] By the service-providing method according to claim 10, a currently unavailable 
service is shown to a user beforehand. 

[0448] Consequently, the impression that the user's expectation might have been 
betrayed can be lessened, as compared with the case where the demand is completely 
refused, although the service is required. In other words, a user's dissatisfaction can be 
released. 
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[0449] By the service-providing method according to claim 11, a currently unavailable 
service is not possible to be selected or requested by a user. Therefore, the user's 
dissatisfaction can be released. 

[0450] By the service-providing method according to claim 12, a situation where a 
remaining part of the available bandwidths is not used at all can be avoided as much as 
possible, and hence the bandwidth is effectively used. 

[0451] Having described preferred embodiments of the invention with reference to the 
accompanying drawings, it is to be understood that the invention is not limited to those 
precise embodiments, and that various changes and modifications may be effected 
therein by one skilled in the art without departing from the scope or spirit of the 
invention as defined in the appended claims. 
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